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Scope of Research
Research activities are concerned with geochemistry, oceanography, limnology and analytical chemistry, which are
important basic sciences in order to realize the sustainable society. Major research subjects are as follows: (i) Bio-
geochemistry of trace elements in the hydrosphere. (ii) Hydrothermal activity and deep biosphere on the ocean floor.
(iii) Fe-uptake mechanism of phytoplankton. (iv) Ion recognition. (v) Simulation of non-linear chemical reaction.
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Development of a deep-sea in situ Mn
analyzer and its application for hydro-
thermal plume observation
This paper [1] presents the first in situ flow-through
chemical analyzer using a chemiluminescence (CL)
method in the deep sea to a depth of 5,200 m. The
analyzer, called GAMOS (Geochemical Anomalies
MOnitoring System), successfully determines
concentration of dissolved manganese continuously in
situ using a H2O2-luminol CL method. A detection limit
of 0.23 nM was obtained. Continuous measurements of
manganese performed in situ with the GAMOS in a
hydrothermal vent plume yielded high-resolution
chemical data in near real time. This detection capability
will provide a more representative sampling of
hydrothermal plumes over larger concentration ranges
than have been possible using most previous methods and
instrumentation.
1. K. Okamura, H. Kimoto, K. Saeki, J. Ishibashi, H. Obata, M. Maruo,
T. Gamo, E. Nakayama and Y. Nozaki, Mar. Chem., 76, 17-26
(2001).
Distribution of trace bioelements in the
subarctic North Pacific Ocean and the
Bering Sea (the R/V Hakuho-Maru Cruise
KH-97-2)
A column concentration-high resolution ICP-MS de-
termination was applied to measuring the total dissolved
concentrations of Fe, Co, Ni, Cu and Zn in seawater col-
lected from the subarctic North Pacific (~45ºN) and the
Bering Sea in July–September [2]. The vertical profiles
for Fe, Ni and Zn were nutrient-like. The deep water con-
centration of Fe was ~0.5 nM in the northeast Pacific and
increased to ~1 nM in the northwest Pacific and ~2 nM in
the Bering Sea. The deep water concentrations for Ni and
Zn in the Bering Sea were also 1.3–2 times higher than in
the North Pacific. Fe and Zn were depleted in surface wa-
ter of the subarctic North Pacific. The relationship be-
tween these trace elements and nutrients suggests that
these elements could be a limiting factor of phytoplank-
ton productivity. In the Bering Sea, surface water con-
tained ~0.3 nM of Fe. The Zn concentration, which was
less than the detection limit in surface water, increased at
shallower depths (~30 m) compared with the subarctic
North Pacific. These results imply a higher flux of Fe and
Zn to surface water in the Bering Sea. This in turn may
cause the Bering ecosystem characterized by a dominance
of diatoms and high regenerated production.
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Figure 2. Vertical profiles of dissolved Fe in the Bering Sea (Stn. 8 and
9) and the subarctic North Pacific (Stn. 15-23).
Figure 1. The in situ chemical analyzer GAMOS attached on the
submersibel "Shinkai 6500"
2. Y. Fujishima, K. Ueda, M. Maruo, E. Nakayama, C. Tokutome, H.
Hasegawa, M. Matsui and Y. Sohrin, J. Oceanogr., 57, 261-273
(2001).
